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(54) Door unlocking device for vehicle 

(57) A door unlocking device for a vehicle includes 
transmit/receive device (102) activated to send an oper- 
ation signal to a portable transceiver (1 05) and receives 
an identification code from the transceiver, the trans- 
mit/receive device unlocking a door locking mechanism 
(107) when the identification code matches a preset 
registration code, a starter switch (126) activating the 
transmit/receive device when a door knob (118) of an 
exterior door handle (1 1 1) is pressed toward a vehicle 

FIG. 1 



body through first door handle actuation, and the door 
knob actuated to a first operation position and unlock 
unit unlocking the door locking mechanism when the 
door knob of the exterior door handle is actuated to a 
second operation position as a result of second door 
handle actuation subsequent to the first door handle 
actuation in the direction opposite to the direction of the 
first door handle actuation. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a door unlock- 
ing device for a vehicle which unlocks a door locking 
system when an identification code received from a 
portable transceiver matches a preset registration code. 

Rented 9rt 

[0002] An existing door unlocking device for a vehicle 
unlocks a door locking mechanism when an identifica- 
tion code received from a portable transceiver matches 
a preset registration code. Such a door unlocking device 
has the following structure. In short, when the portable 
transceiver approaches a transmit/receive apparatus 
mounted on a vehicle, a power signal is transmitted to 
the portable transceiver from the transmit/receive appa- 
ratus. In response to the power signal, the transceiver 
sends an identification code to the transmit/receive 
apparatus. When the identification code matches the 
registration code, the door locking mechanism is 
unlocked. In this case, the transmit/receive apparatus is 
designed so as to intermittently send the power signal in 
order to prevent consumption of a battery, thereby 
reducing power consumption. 

[0003] A starter switch for detecting the pulling of the 
door handle is disposed on the reverse side of an exte- 
rior door handle in the vicinity of a driver's seat When 
the door handle is pulled to a given position, the starter 
switch is turned on, so that the transmit/receive appara- 
tus sends the power signal to the transceiver. In 
response to the power signal, the transceiver returns an 
identification code to the transmit/receive apparatus. 
[0004] However, the foregoing door unlocking system 
suffers from the following problems. More specifically, in 
the case of the door unlocking system in which the 
power signal is intermittently sent to the transceiver 
from the transmit/receive apparatus, the transceiver 
suspends transmission of the identification code when 
the power signal is not transmitted; i.e., when the trans- 
mit/receive apparatus is in a standby condition. The 
door cannot be opened at this time, thereby inconven- 
iencing the driver. 

[0005] In a door unlocking device having a starter 
switch positioned on the reverse side of the exterior 
door handle, the starter switch is turned on when a door 
knob is pulled to a given position, so that an identifica- 
tion code is transmitted. However, it takes a certain 
amount of time to decode the identification code. If the 
door knob is pulled up to a position J where the door 
locking mechanism is to be unlocked =J before-the door 
locking mechanism is released from a locked state, it 
becomes impossible to open the door becomes cfisable, 
thereby inconveniencing the driver. 



[0006] More specifically, an existing door unlocking 
device for a vehicle unlocks a door locking mechanism 
when an identification code transmitted to a trans- 
mit/receive apparatus from a portable transceiver 
s matches a preset registration code. Such a door unlock- 
ing device comprises a starter switch positioned on the 
reverse side of an exterior door handle in the vicinity of 
the driver's seat. 

[0007] In such a door unlocking device, when the door 

io knob is actuated to a switching position along the way to 
a predetermined pivotal location, the starter switch is 
turned on. A start signal is output to the transmit/receive 
apparatus from the starter switch, to thereby activate 
the same. The transmrt/receive apparatus then trans- 

75 mrts a power signal to the transceiver. In response to the 
power signal, the transceiver sends an identification 
code to the transmit/receive apparatus. When the iden- 
tification code matches the registration code, the door 
locking mechanism is released from a locked state. 

20 When the door knob is actuated to a predetermined piv- 
otal position after the door locking mechanism has been 
released from a locked state, the door locking system is 
unlocked on condition that the door locking system has 
already been released from a locked state, thereby 

25 allowing the opening of a door. 

[0008] However, in the case of the door unlocking sys- 
tem having the foregoing configuration, it takes a certain 
amount of time from after the starter switch has been 
turned on as a result of actuation of the door knob to the 

30 switching position until the identification code is 
decoded. If the door knob is actuated up to a position J 
where the door locking mechanism is to be unlocked ^ 
before the door locking mechanism is released from a 
locked state, it becomes impossible to open the door, 

35 thereby inconveniencing the driver. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been contrived in 
40 view of the foregoing drawbacks in the prior art, and the 
object of the present invention is to provide a door 
unlocking device for a vehicle which unlocks a door 
locking system when an identification code received 
from a portable transceiver matches a preset registra- 
rs tion code and enables an improvement in the ease of 
use of the door unlocking system. 
[0010] Another object of the present invention is to 
provide a door unlocking device for a vehicle which 
releases a door locking system from a locked state 
so when an identification code received from a portable 
transceiver matches a preset registration code and ena- 
bles an improvement in the ease of use of the door 
unlocking system. 

[001 1] The present invention provides a door unlock- 
55 ing device for a vehicle including transmit/receive device 
which is activated to send an operation signal to a port- 
able transceiver and receives an identification code 
from the transceiver; the transmit/receive device unlock- 
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ing a door locking mechanism when the identification 
code matches a preset registration code, the door 
unlocking device comprising: 

a starter switch which activates the transmit/receive s 
device when a door knob of an exterior door handle 
is pressed toward a vehicle body through first door 
handle actuation, and the door knob is actuated to 
a first operation position; and 

unlock device which unlocks the door locking mech- 10 
anism when the door knob of the exterior door han- 
dle is actuated to a second operation position as a 
result of second door handle actuation subsequent 
to the first door handle actuation in the direction 
opposite to the direction of the first door handle is 
actuation. 

[0012] In the foregoing door unlocking device for a 
vehicle, when the door knob is actuated to the first oper- 
ation position through the first door handle actuation, 20 
the starter switch activates the transmit/receive device. 
The transmit/receive device sends the operation signal 
to the transceiver and receives the identification code 
from the transceiver. If the identification code matches 
the preset registration code, the door locking mecha- 25 
nism is unlocked. When the door knob is actuated to the 
second operation position as a result of second door 
handle actuation performed after the first door handle 
actuation, the door locking mechanism is unlocked by 
device of the unlock device. 30 
[001 3] In this case, the first door handle actuation is 
intended to press the door knob of the exterior door 
handle toward the vehicle body, and the second door 
handle actuation is intended to actuate the door knob in 
the direction opposite to the direction of the first door 35 
handle actuation. As a result, it takes a certain amount 
of time for the door knob to be actuated to the second 
operation position from the first operation position. 
Namely, it becomes possible to gain time to decode the 
identification code. Consequently, the door locking 40 
mechanism can be properly released from a locked 
state, as well as can be unlocked, thereby resulting in 
an improvement in the ease of use of the door unlocking 
device. 

[001 4] Further, the door unlocking device may be con- 45 
figured so as to comprise tactile feedback device which 
imparts tactile feedback to the door knob when the door 
knob is actuated to the first operation position. By virtue 
of the tactile feedback device, resistance is imparted to 
the actuation of the door knob from the tactile feedback so 
device. Accordingly, the driver can become aware of the 
timing at which the door locking mechanism is unlocked. 
Further, the door knob can be actuated to the first oper- 
ation position without fail, preventing the pressing of the 
door knob which is greater than required. — 55 
[0015] The present invention provides a door unlock- 
ing device for a vehicle comprising: 



transmit/receive device which is activated to send 
an operation signal to a portable transceiver and 
receives an identification code from the transceiver: 
a starter switch which is usually positioned in such 
a way that an operation section is pressed by a door 
knob of an exterior door handle, and which acti- 
vates the transmit/receive device when detecting 
the initiation of actuation of the door knob by 
release of the operation section; 
release device which release a door locking mech- 
anism from a locked state when the identification 
code matches a preset registration code; and 
unlock device which unlocks the door locking mech- 
anism when the door knob of the exterior door han- 
dle is actuated to a predetermined position. 

[0016] In the foregoing door unlocking device for a 
vehicle, when the door knob of the exterior door handle 
is actuated to thereby release the operation section of 
the starter switch from a pressed state, the starter 
switch detects the initiation of operation of the door 
knob. As a result, the transmit/receive device is acti- 
vated, to thereby send an operation signal to the trans- 
ceiver, and receives the identification code from the 
transceiver. If the identification code matches the regis- 
tration code, the release device releases the door lock- 
ing mechanism from a locked state. Further, when the 
door knob is actuated to a predetermined pivotal posi- 
tion, the unlock device unlocks the door locking mecha- 
nism. 

[001 7] As a result, when the door knob is actuated, the 
transmit/receive device is immediately activated and 
transmits the operation signal. Accordingly, it becomes 
possible to gain much longer time to decode the identi- 
fication code when compared with the time required by 
the existing door unlocking device. Consequently, the 
door locking mechanism can be properly released from 
a locked state, as well as can be unlocked, thereby 
resulting in an improvement in the ease of use of the 
door unlocking device. 

[0018] Further, in the door unlocking device having 
foregoing configuration, the starter switch may be 
arranged so as to comprise a pressure sensor posi- 
tioned on a handle bracket of the exterior door handle. 
By virtue of the pressure sensor, the pressure sensor 
operates in association with the actuation of the door 
knob, which in turn allows faster activation of the trans- 
mit/receive device. 

[0019] Further, in the door unlocking device having 
foregoing configuration, the pressure sensor may be 
configured so as to have the capability of absorbing 
physical shock arising between the door knob and the 
handle bracket. By virtue of the buffering capability, the 
pressure sensor can absorb physical shock arising 
between the door knob and the handle bracket when the 
door knob is returned to its original position. 
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BRIEF DESCRIPTION OF THE DRWINGS 
[0020] 

Fig. 1 is a partially-broken general view of a door 
unlocking device in accordance with one embodi- 
ment of the present invention; 
Fig. 2 is a block diagram showing an electrical con- 
figuration of the door unlocking device; 
Fig. 3 is a longitudinal cross-sectional view showing 
an exterior door handle and an antenna; 
Fig. 4 is a view similar to Fig. 1, but showing a 
starter switch when it is turned on as a result of 
actuation of a door knob; 

Fig. 5 is a view similar to Fig. 1 , but showing the 
door knob when it is further actuated; and 
Fig. 6 is a view similar to Fig. 1 . but showing a link 
when it is moved as a result of further actuation of 
the door knob. 

Fig. 7 is a partially-broken general view of a door 
unlocking device in accordance with one embodi- 
ment of the present invention; 
Fig. 8 is a rear view showing an exterior door han- 
dle; 

Fig. 9 is a longitudinal cross-sectional view showing 
the exterior door handle and an antenna; 
Fig. 10 is a view similar to Fig. 1, but showing a 
starter switch when it is turned on as a result of first 
door handle actuation of a door knob; 
Fig. 11 is a view similar to Fig. 1, but showing sec- 
ond door handle actuation of the door knob; and 
Fig. 12 is a view similar to Fig. 7, but showing a link 
when it is moved until it unlocks a door locking 
mechanism as a result of further actuation of the 
doorknob. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0021] By reference to the accompanying drawings, 
first embodiment of the present invention will be 
described hereinbelow. First, an electrical configuration 
of the door unlocking device for a vehicle will be 
described by reference to Fig. 2. 
[0022] A controller 2 disposed on a vehicle body 1 has 
a transmit/receive apparatus 3 -which serves as trans- 
mit/receive device-and an ID code matching controller 
4. The transmit/receive apparatus 3 has the function of 
sending as a request signal (corresponding to an oper- 
ation signal according to the present invention) a mag- 
netic signal (i.e., a power signal) used for activating a 
transceiver 6 to be described later from an antenna 5. 
. as well as the function of receiving as a response signal 
a magnetic signal including an identification code from 
the transceiver 6. 

[0023] The ID code matching controller 4 decodes the 



identification code received by the transmit/receive 
apparatus 3 and determines whether or not the identifi- 
cation code matches a preset registration code. If there 
is a match between the codes, a door lock release 

5 instruction signal is output to an electric actuator 8 of 
each door. Upon receipt of the door unlock instruction 
signal, the electric actuator 8 applies electric power to 
an unillustrated electromagnet for unlocking purposes, 
thereby releasing a door locking mechanism 9 (see Fig. 

w 1) to be described later from a locked state. 

[0024] By reference to Figs. 1 through 3, a more spe- 
cific configuration of an exterior door handle 10 of the 
vehicle body 1 and the transceiver 6 will be described. 
[0025] The foregoing transceiver 6 comprises an IC 

75 card 11. The IC card 11 comprises an antenna 12 
including a coil, a capacitor 13 connected across the 
antenna 12, and a control circuit 14 which includes an 
IC connected across the capacitor 13. 
[0026] When the IC card 1 1 receives the request sig- 

20 rial from the antenna 1 2, the thus-received request sig- 
nal is delivered to the control circuit 14. The control 
circuit 14 is activated by the request signal, and a drive 
signal is sent to the parallel circuit consisting of the 
antenna 12 and the capacitor 13. The antenna 12 is 

25 activated by the drive signal and sends a magnetic sig- 
nal including an identification code as a response signal 
to the antenna 5 of the vehicle body 1 . 
[0027] The exterior door handle TO comprises a han- 
dle bracket 16 mounted on a door 15; and a door knob 

30 19 supported by an L-shaped support piece 17 via a 
shaft 18 so as to pivot in a direction designated arrow A 
(hereinafter referred to as direction A) shown in Fig. 1 . 
The L-shaped support piece 17 protrudes from an 
upper portion of the handle bracket 16. 

35 [0028] As shown in Fig. 3, the foregoing antenna 5 is 
attached to a lower half internal surface of the handle 
bracket 16 (i.e.. on the left-hand side of the bracket 16 
shown in Fig. 1). The antenna 5 comprises a square- 
bar-shaped ferrite core 20; an antenna coil 21 which is 

40 coiled around the ferrite core 20 and is formed from an 
enameled wire; and a plastic antenna case 22 which 
covers the ferrite core 20 and the antenna coil 21. 
[0029] The door knob 19 is placed on the external side 
of the handle bracket 16 (i.e., on the right-hand side of 

45 the bracket 16 shown in Fig. 1) and is integrally formed 
with an operation section 23 and an arm 24. A recess 
23a for receiving the hand is formed in the operation 
section 23. and the arm 24 is placed in a position above 
the handle bracket 16 and extends in an upward direc- 

50 tion. 

[0030] The starter switch 7 is provided on an upper 
portion of the external surface of the handle bracket 16. 
In the door knob 1 9, a press member 26 is formed on a 
protuberance 23b constituting the recess 23a in such a 
55 way as to face the starter switch 7. 

[0031] The starter switch 7 is formed from a strain 
gauge pressure sensor, and the press member 26 is 
always in pressed contact with the starter switch 7 (i.e.. 
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in a state such as that shown in Figs. 1 and 3). Accord- 
ingly, pressure is applied to a pressure receiving section 
7a which is an operation section of the starter switch 7. 
When the pressure receiving section 7a is released 
from a pressed state as a result of separation of the 
press member 26, the resistance of the strain gauge 
changes, whereby the start signal is output to the trans- 
ceiver 3. In the pressure sensor constituting the starter 
switch 7, the pressure receiving section 7a is formed 
from a buffer substance; e.g., rubber. Therefore, physi- 
cal shock caused when the press member 26 comes 
into contact with the pressure receiving section 7a can 
be absorbed. 

[0032] A claw 24a is formed in a part of the arm 24, 
and one end 27a of a torsion coil spring 27 wrapped 
around the shaft 1 8 is held by the claw 24a. The other 
end 27b of the torsion coil spring 27 is held by a claw 
17a formed on the support piece 17. With this configu- 
ration, the door knob 19 is forced in a direction opposite 
to the direction A (hereinafter referred to as opposite 
direction) by device of the spring force of the torsion coil 
spring 27 and is retained in a position shown in Fig. 1 . 
[0033] An elongated hole 28 is formed in an upper end 
portion of the arm 24. and a link 29 -which has an L- 
shaped front end and serves as unlock device- is 
inserted into the hole 28 via a link bracket 29. The link 
30 is usually positioned adjacent to one end 28a of the 
hole 28 (i.e.. in a state such as that shown in Figs. 1 and 
3). In association with the pivotal movement of the door 
knob 19 in the direction A, the other end 28b of the hole 
28 comes into contact with and presses the link bracket 
29, so that the link 30 moves in a direction designated 
by arrow B (hereinafter referred to as direction B) shown 
in Fig. 1 . 

[0034] As a result of movement of the link 30. the latch 
mechanism of the door locking system 9 connected to 
the link 30 is unlatched on condition that the door lock- 
ing system 9 has already been released from a locked 
state, thereby allowing the opening of the door 15. 
[0035] Turning to Figs. 4 through 6. as well as to Figs. 
1 through 3, the operation of the door unlocking device 
will be described with reference to particularly a case 
where a driver mounts a vehicle by releasing the door 
locking mechanism 9 from a locked state. 
[0036] First the driver places its hand in the recess 
23a of the door knob 19 while the IC card 11 is able to 
communicate with the transmit/receive apparatus 3 of 
the vehicle 1. The door knob 19 is pivoted in the direc- 
tion A. At this time, in association with the pivotal move- 
ment of the door knob 19, the press member 26 is also 
pivoted; namely, the pressure receiving section 7a of 
the starter switch 7 ts released from a pressed state. A 
start signal is then output to the transceiver 3. 
[0037] Further, at this time, the hole 28 of the arm 24 
is also pivoted, so that the end 28a departs from the link 
bracket 29. However, the other end 28b of the hole 28 
does not immediately come into contact with the link 
bracket 29. In short since the hole 28 pivots freely with 



respect to the link 30, thereby preventing movement of 
the link 30 (see Fig. 4). 

[0038] Upon receipt of the start signal, the trans- 
mit/receive apparatus 3 sends a magnetic signal con- 

5 si sting of a power signal to the IC card 11 via the 
antenna 5. The IC card 1 1 receives the magnetic signal 
from the transmit/receive apparatus 3 as a request sig- 
nal via the antenna 12. Upon receipt of the request sig- 
nal, the control circuit 14 is activated and sends a drive 

10 signal to the parallel circuit consisting of the antenna 1 2 
and the capacitor 13. Upon receipt of the drive signal 
from the control circuit 1 4, the antenna 1 2 sends as a 
response signal another magnetic signal including an 
identification code back to the antenna 5 of the vehicle 

is bodyl. 

[0039] Upon receipt of the response signal from the IC 
card 1 1 via the antenna 5, the controller 2 decodes the 
identification code included in the response signal by 
device of the ID code matching controller 4 and deter- 

20 mines whether or not the identification code matches a 
preset registration code. If there is a match between the 
identification code and the registration code, a door lock 
release instruction signal is output to the electric actua- 
tors 8 of the respective doors. Upon receipt of the door 

25 lock release instruction signal, the electric actuator 8 
releases the door locking mechanism 9 from a locked 
state by application of electric power to the electromag- 
net for lock-releasing purposes. 
[0040] Subsequently, when the door knob 19 is piv- 

30 oted in the direction A in the previously-described state, 
the end 28b of the hole 28 of the arm 24 comes into 
contact with the link bracket 29 (see Fig. 5). When the 
door knob 19 is further pivoted to a predetermined piv- 
otal position in the state, the end 28b of the hole 28 

35 comes into contact with the ring bracket 29. thereby 
moving the link 30 in the direction B (see Fig. 6). In 
accordance with the movement of the link 30, the door 
locking mechanism 9 is actuated, thereby unlatching 
(unlocking) the latch mechanism which inhibits the 

40 opening of the door 1 5. As a result the driver can mount 
the vehicle. 

[0041] In the present embodiment when the door 
knob 19 is pivoted, the commencement of the pivotal 
movement of the door knob is detected by the starter 

45 switch 7, so that the transmit/receive apparatus 3 is acti- 
vated. In a case where there is a match between the 
identification code and the registration code, the door 
locking mechanism 9 is released from a locked state. 
When the door knob 19 is further pivoted to a predeter- 

50 mined position, the door locking mechanism 9 is 
unlocked. 

[0042] As a result it becomes possible to gain much 
time to decode an identification code in comparison with 
the time required for the existing door unlocking device 
55 to decode the identification code. The door locking 
mechanism 9 can be properly released from a locked 
state or unlocked, thereby resulting in improvement in 
the ease of use of the door unlocking device. 



5 



9 



EP 0 927 803 A1 



10 



[0043] Particularly, the starter switch 7 including the 
pressure sensor is positioned on the handle bracket 16 
of the exterior door handle 10, and hence the starter 
switch 7 immediately operates in association with the 
pivotal movement of the door knob 19, thereby enabling 
faster activation of the transceiver 3. 

[0044] Since the pressure receiving section 7a of the 
starter switch 7 is formed from a buffer substance, the 
buffer can absorb physical shock which develops 
between the door knob 19 and the handle bracket 16 
when the door knob 19 is returned to its original position 
by device of the torsion coil spring 27, thereby eliminat- 
ing a need for additional buffer member. 
[0045] The present invention is not limited to the fore- 
going embodiment and can be subjected to the follow- 
ing modification. 

[0046] More specifically, the transceiver 6 may be 
incorporated into a grip of an ignition key instead of 
being formed into the IC card 11. 
[0047] Further, the transceiver 6 may be provided with 
a battery, and the control circuit 14 may be usually held 
in a sleep state. In this case, the transmit/receive appa- 
ratus 3 sends a trigger signal to activate the transceiver 
6, and the transceiver 6 sends a magnetic signal or a 
radio signal to the transmit/receive apparatus 3. 
[0048] The starter switch 7 may be formed from a pie- 
zoelectric or capacitance type pressure sensor in place 
of a strain gauge type pressure sensor. Alternatively, the 
starter switch 7 may be formed from a contact type 
mechanical switch which uses a reversal leaf spring 
called "Beko Plate." 

Second Embodiment 

[0049] By reference to the accompanying drawings, 
second embodiment of the present invention will be 
described hereinbelow. Fig. 7 shows the overall struc- 
ture of a door unlocking device for a vehicle. First an 
electrical configuration of the door unlocking device will 
be described. 

[0050] A controller 101 disposed on a vehicle body 
has a transmit/receive apparatus 102 and an ID code 
matching controller 103. The transmit/receive apparatus 
1 02 has the function of sending as a request signal (cor- 
responding to an operation signal which will be used 
hereinafter) a magnetic signal used for activating a 
transceiver 1 05 to be described later from an antenna 
104, as well as the function of receiving as a response 
signal a magnetic signal including an identification code 
from the transceiver 105. 

[0051] The ID code matching controller 103 decodes 
the identification code delivered from the trans- 
mit/receive apparatus 102 and determines whether or 
not the identif ication code matches a preset registration 
code, if there is a match between the codes, axloor lock 
release instruction signal is output to an electric actua- 
tor 106 of each door. Upon receipt of the door lock 
release instruction signal, the electric actuator 106 



applies electric power to an unillustrated electromagnet 
for unlocking purposes, to thereby releasing a door lock- 
ing mechanism 107 from a locked state. 

[0052] The foregoing transceiver 105 comprises; e.g.. 

5 an ignition key 1 08. The ignition key 1 08 has a mechan- 
ical key plate 109. A built-in transmit/receive circuit 110 
is housed in a grip 109a of the key plate 109 (see Fig. 
9). The transmit/receive circuit 110 comprises an 
antenna coil 1 10a magnetically coupled to the antenna 

io 104. a capacitor 1 10b, and a control circuit 1 10c made 
up of an IC. Upon receipt of a request signal from the 
transmit/receive apparatus 102, the transmit/receive cir- 
cuit 110 sends a response signal to the antenna 104 of 
the vehicle body. 

15 [0053] A specific configuration of an exterior door han- 
dle 111 of the vehicle body will now be described by ref- 
erence to Figs. 8 and 9, as well as to Fig. 7. The exterior 
door handle 111 comprises a handle bracket 113 
mounted on a door 112; support pieces 114, 115, and 

20 116 upwardly protruding from an upper portion of the 
handle bracket 113; a shaft 117 passing through the 
support pieces 114, 115, and 116; and a door knob 118 
supported by the support pieces 114, 115. and 1 16 via 
the shaft 117 so as to pivot in a direction designated 

25 arrow A (hereinafter referred to as direction A) and in a 
direction opposite to the direction A (hereinafter referred 
to as opposite direction) shown in Fig. 7. 
[0054] The door knob 1 18 is placed on the external 
side of the handle bracket 113 (La, on the right-hand 

30 side of the bracket 113 shown in Fig. 7) and is integrally 
formed with an operation section 119 and arms 120, 
121. A recess 1 19a for receiving the hand is formed in 
the operation section 119. and the arms 120, 121 are 
placed in a position above the handle bracket 113 and 

35 extend in an upward direction. A coil spring 122 is inter- 
posed between a protuberance 119b and the interior 
surface of the handle bracket 113, both of which consti- 
tutes the recess 119a of the operation section 119. 
Here, Fig. 7 shows the structure of the exterior door 

40 handle 111 when viewed in the direction of the arm 120. 
[0055] As shown in Fig. 7, the foregoing antenna 104 
is attached to a lower half internal surface of the handle 
bracket 1 1 3 (i.e., on the left-hand side of the bracket 113 
shown in Fig. 7). The antenna 104 comprises a square- 

45 bar-shaped ferrite core 123; an antenna coil 124 which 
is coiled around the ferrite core 123 and is formed from 
an enameled wire; and a plastic antenna case 125 
which covers the ferrite core 123 and the antenna coil 
124. 

so [0056] A starter switch 1 26 is provided on the internal 
surface of the handle bracket 113 in a position above 
the antenna 104. An operator 127 protrudes from an 
upper surface of the starter switch 126 in such a way as 
to be vertically movable. When the operator 127 is 

55 moved upwardly, the starter switch 126 is turned on and 
outputs a start signal to the transmit/receive apparatus 
2 in order to activate the same. The operator 1 27 is con- 
stantly forced in a lower position (i.e., the position 
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shown in Rgs. 7 and 9) at all times. 

[0057] A projection 1 20a protrudes from the arm 1 20 
toward the inside of the vehicle body, and a switch pin 
1 28 is attached to the front end of the projection 1 20a so 
as to extend in a longitudinal direction of the door knob s 
118. The switch pin 1 28 is designed so as to come into 
contact with a hook 127a of the operator 127 when the 
door knob 1 18 is pivoted in the direction A. As a result, 
the operator 127 is moved in an upward direction, 
thereby turning on the starter switch 126. 
[0058] A claw 121a is formed in a part of the arm 121 , 
and one end 129a of a torsion coil spring 129 wrapped 
around the shaft 1 1 7 is held by the claw 121a. The other 
end 129a of the torsion coil spring 1 29 is held by a claw 
1 1 3a formed on the handle bracket 113. With this con- 
figuration, the door knob 118 is retained in a position 
shown in Fig. 7 by device of the spring force of the tor- 
sion coil spring 1 29. 

[0059] A hole 1 14a is formed in the support piece 114 
and is closed by device of a cover 132 while a steel ball 
130 and a coil spring 131 are inserted into the hole 
114a. As a result the steel ball 130 is maintained in 
pressed contact with the arm 120 by the spring force of 
the coil spring 131 . Here, the steel ball 130 has a diam- 
eter sufficiently greater than the clearance between the 
arm 120 and the support piece 1 14. 
[0060] A V-shaped groove 133 is formed in a preset 
position of the arm 120 so as to face the support piece 
114. In the position where the starter switch 126 is 
turned on through pivotal movement of the door knob 
118 in the direction A, the groove 133 faces the hole 
114a. Tactile feedback device 134 employed in the 
present invention is formed from the hole 1 14a, the steel 
ball 130, the coil spring 131, the cover 132, and the 
groove 133 previously mentioned. 
[0061] An elongated hole 135 is formed in an upper 
end portion of the arm 1 20, and a link 1 37 -which has an 
L-shaped front end and serves as unlock device-is 
inserted into the hole 135 via a link bracket 136. The link 
137 is positioned in substantially the center of the hole 
135 (i.e.. in a state such as that shown in Figs. 7 and 9) 
at all times and travels along the inside of the hole 135 
in association with the pivotal movement of the door 
knob 118. 

[0062] When the door knob 1 18 is pivoted to a preset 
position (a first operation position according to the 
present invention) in the direction A, the end 1 35a of the 
hole 135 does not come into contact with the link 
bracket 136. In contrast when the door knob 1 18 is piv- 
oted to a given position in the opposite direction, the 
other end 135b of the hole 135 comes into contact with 
the link bracket 136. 

[0063] rf the door knob 1 18 is further pivoted in the 
opposite direction while the end 135b of the hole 135 is 
in contact with the link bracket 136. the link-437 moves 
in a direction designated by arrow B (hereinafter 
referred to as direction B) shown in Fig. 7. When the 
door knob 1 1 8 reaches a preset position (i.e., a second 



operation position according to the present invention), a 
latch mechanism of the door locking mechanism 107 
connected to the link 137 is unlatched, thereby allowing 
opening of the door 112. 

[0064] Turning to Rgs. 10 through 12, as well as to 
Figs. 7 through 9, the operation of the door unlocking 
device will be described with particularly reference to a 
case where a driver mounts a vehicle by releasing the 
door locking mechanism 1 07 from a locked state. 
[0065] First, the driver places its hand in the recess 
1 19a of the operation section 1 19 of the door knob 118 
while the transmit/receive circuit 1 10 of the ignition key 
108 is able to communicate with the transmit/receive 
apparatus 1 12 of the vehicle. The door knob 1 18 is piv- 
oted in the direction A (i.e.. first door handle actuation 
according to the present invention is performed). 
[0066] In association with the pivotal movement of the 
door knob 1 18, the switch pin 128 attached to the pro- 
jection 120a of the arm 120 is also pivoted in the direc- 
tion A at this time. When the door knob 118 reaches the 
first operation position as a result of a given amount of 
actuation, the switch pin 128 comes into pressed con- 
tact with the claw 127a of the operator 127. The opera- 
tor 127 is then moved in an upward direction, to thereby 
turn on the start switch 126 (see Fig. 10). 
[0067] The groove 133 formed in the arm 120 is also 
pivoted in the direction A at this time and comes to a 
position where it faces the hole 114a of the support 
piece 114. The steel ball 130 pressed against the arm 
120 falls into the groove 133 by the spring force of the 
coil spring 131 , thereby imparting tactile feedback to the 
doorknob 118. 

[0068] The start switch 126. which is in an on state, 
sends a start signal to the transmit/receive apparatus 
102. The transmit/receive apparatus 102 sends electric 
power in the form of a magnetic signal to the antenna 
coil 1 10a of the transmit/receive circuit 1 10 of the igni- 
tion key 108 from the antenna 104. The transmit/receive 
circuit 1 10 of the ignition key 108 derives electric power 
from the request signal; i.e.. the magnetic signal, sent 
from the transmit/receive apparatus 102 and sends as a 
response signal another magnetic signal inducting an 
identification code back to the antenna 104 of the vehi- 
cle body from the antenna coil 1 10a. 
[0069] Upon receipt of the response signal sent from 
the ignition key 108 through the antenna 104. the con- 
troller 101 decodes the identification code included in 
the response signal by device of the ID code matching 
controller 103 and determines whether or not the identi- 
fication code matches a preset registration code. If 
there is a match between the identification code and the 
registration code, a door lock release instruction signal 
is output to the electric actuators 1 06 of the respective 
doors. Upon receipt of the lock release instruction sig- 
nal, the electric actuator 106 releases the door locking 
mechanism 107 from a locked state by application of 
electric power to the electromagnet for lock-releasing 
purposes. 
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[0070] The hole 135 of the arm 120 is also pivoted in 
association with the foregoing pivotal movement of the 
door knob 1 18. However, as mentioned previously, the 
end 135a of the hole 135 does not come into contact 
with the link bracket 136; namely, the hole 135 turns 
freely with respect to the link 137, and therefore the link 
1 37 is prevented from moving. 

[0071 ] Subsequently, the door knob 1 1 8 is pivoted in 
the opposite direction (i.e. , second door handle actua- 
tion is performed) in the previously-described state. 
When the door knob 118 is pivoted over a given dis- 
tance, the end 135b of the hole 135 of the arm 120 
comes into contact with the ring bracket 136 (see Fig. 
11). If the door knob 118 is further pivoted from this 
position, the link 137 is moved in the direction B shown 
in Fig. 7. 

[0072] When the door knob 118 reaches the second 
operation position (see Fig. 12), the door locking mech- 
anism 1 07 is actuated in association with the movement 
of the link 137. As a result, the latch mechanism which 
inhibits the opening of the door 112 is unlatched; 
namely, the opening of the door 112 is allowed, the 
driver can mount a vehicle. 

[0073] As described above, in the present embodi- 
ment, the starter switch 126 is turned on when the door 
knob 118 is actuated in the direction A up to the first 
operation position, and the decoding of the identification 
code is commenced. When the door knob 1 1 8 is pivoted 
to the second operation position in the opposite direc- 
tion, the door locking mechanism 107 is unlocked. As a 
result, it becomes possible to gain time to decode the 
identification code. The door locking mechanism 107 
can be properly released from a locked state and 
unlocked, thereby resulting in improvement in the ease 
of use of the door unlocking device. 
[0074] Further, the door unlocking device is arranged 
so as to impart tactile feedback to the door knob 1 18 by 
device of the tactile feedback device 134, and resist- 
ance is imparted to the actuation of the door knob 118 
from the tactile feedback device 134. As a result the 
driver can become aware of the timing at which the door 
locking mechanism 137 is unlocked. Further, the door 
knob 118 can be actuated to the first operation position 
without fail, thereby preventing the pressing of the door 
knob 118 which is greater than required. 
[0075] The present invention is not limited to the fore- 
going embodiment and can be subjected to the follow- 
ing modification. More specifically, a battery may be 
provided for the transceiver 105, and the control circuit 
110a may be always maintained in a sleep state. The 
transmit/receive apparatus 102 may be arranged so as 
to send a trigger signal to the transceiver 1 05 in order to 
actuate the same. In response to the trigger signal, the 
transceiver 105 may send a radio signal to the trans- 
mit/receive apparatus 102. — 
[0076] As is evident from the foregoing description, in 
accordance with a first aspect of the invention, there is 
provided a door unlocking device for a vehicle is config- 



ured in the following manner. Namely, when a door knob 
of an exterior door handle is actuated to thereby press 
an operation section of the starter switch, the starter 
switch detects the commencement of operation of the 

5 door knob, thereby activating transmit/receive device. In 
a case where there is a match between an identification 
code and a registration code, a door locking mechanism 
is released from a locked state by device of release 
device. When the door knob is further pivoted to a pre- 

w determined pivotal position, the door locking mecha- 
nism is unlocked by unlock device. 

[0077] As a result, when the door knob is actuated, the 
transmit/receive device is immediately activated. It 
becomes feasible to gain longer time to decode the 

15 identification code in comparison in comparison with the 
time required by the existing door unlocking device to 
decode the identification code. The door locking mech- 
anism can be released from a locked state and 
unlocked properly, thereby resulting in an improvement 

20 in the ease of use of the door unlocking device. 

[0078] In accordance with a second aspect of the 
present invention, the door unlocking device defined in 
the first aspect is further characterized by the feature 
that the starter switch is formed from a pressure sensor 

26 positioned on the handle bracket of the exterior door 
handle. Consequently, the pressure sensor operates in 
association with actuation of the door knob, whereby the 
transmit/receive device is activated much faster. 
[0079] In accordance with a third aspect of the present 

30 invention, the door unlocking device defined in the first 
aspect is further characterized by the feature that the 
pressure sensor is formed so as to have the buffering 
capability of absorbing physical shock between the door 
knob and the handle bracket The pressure sensor can 

35 absorb physical shock which arises between the door 
knob and the handle bracket when the door knob is 
returned to its original position. 

[0080] As is evident from the foregoing description, in 
accordance with a fourth aspect of the invention, there 

40 is provided a door unlocking device for a vehicle is con- 
figured in the following manner. Namely, when a door 
knob is actuated to a first operation position through first 
door handle actuation, a starter switch activates trans- 
mit/receive device. If there is a match between an iden- 

45 trfication code and a registration code, a door locking 
mechanism is unlocked. If the door knob is actuated to 
a second operation position through second handle 
actuation; namely, through actuation of the door knob in 
the direction opposite to the direction of the first door 

so handle actuation, the door locking mechanism is 
unlocked by device of unlock device. 
[0081] As a result it takes a certain amount of time to 
actuate the door knob from the f irst operation position to 
the second operation position, which in turn makes it 

55 possible to gain time to decode the identification code. 
The door locking mechanism can be released from a 
locked state or unlocked properly, thereby resulting in 
an improvement in the ease of use of the door unlocking 
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device. 

[0082] A door unlocking device in accordance with a 
fifth aspect of the invention is provided with tactile feed- 
back device for imparting tactile feedback to the door 
knob when the door knob is actuated to the first opera- s 
tion position. By virtue of the configuration, it becomes 
possible for the driver to become aware of the timing-at 
which the door locking mechanism is unlocked -and to 
actuate the door knob to the first operation position with- 
out fail, thereby preventing the pressing of the door knob 10 
which is greater than required. 



1 . A door unlocking device for a vehicle comprising: 15 

transmit/receive unit activated to send an oper- 
ation signal to a portable transceiver and 
receiving an identification code from the trans- 
ceiver; 20 
a starter switch usually positioned in such a 
way that an operation section is pressed by a 
door knob of an exterior door handle, and acti- 
vating the transmit/receive device when detect- 
ing the initiation of actuation of the door knob 25 
by release of the operation section; 
release unit releasing a door locking mecha- 
nism from a locked state when the identification 
code matches a preset registration code; and 
unlock unit unlocking the door locking mecha- 30 
nism when the door knob of the exterior door 
handle is actuated to a predetermined position. 

2. The door unlocking device as defined in daim 1 , 
wherein the starter switch includes a pressure sen- 35 
sor positioned on a handle bracket of the exterior 
door handle. 



nism when the door knob of the exterior door 
handle is actuated to a second operation posi- 
tion as a result of second door handle actuation 
subsequent to the first door handle actuation in 
the direction opposite to the direction of the first 
door handle actuation. 

5. The door unlocking device as defined in claim 4, 
further comprising: 

tactile feedback unit imparting tactile feedback 
to the door knob when the door knob is actu- 
ated to the first operation position. 



3. The door unlocking device as defined in daim 2, 
wherein the pressure sensor has the capability of 40 
absorbing physical shock arising between the door 
knob and the handle bracket 



4. A door unlocking device for a vehide comprising: 

45 

transmit/receive device activated to send an 
operation signal to a portable transceiver and 
receives an identification code from the trans- 
ceiver, the transmit/receive device unlocking a 
door locking mechanism when the identifies- so 
tion code matches a preset registration code; 
a starter switch activating the transmit/receive 
device when a door knob of an exterior door 
handle is pressed toward a vehide body 
through first door handle actuation, and the ss 
door knob actuated to a first operation position; 
and 

unlock unit unlocking the door locking mecha- 
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